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•• First edition First edition 
19891989

•• 19 years ago!19 years ago!





1993: logistic regression
ICU severity-of-illness score

1993: logistic regression
ICU severity-of-illness score

•• Simplified Acute Physiology Score (SAPS II)Simplified Acute Physiology Score (SAPS II)
∗∗ 1717--variable score predicting hospital mortality variable score predicting hospital mortality 

developed and validated using 13,152 admissions to developed and validated using 13,152 admissions to 
137 adult medical/surgical ICUs in 12 countries137 adult medical/surgical ICUs in 12 countries

•• GoodnessGoodness--ofof--fit testsfit tests
∗∗ model performed wellmodel performed well

•• CONCLUSIONCONCLUSION
∗∗ SAPS II riskSAPS II risk--ofof--death estimates usefuldeath estimates useful
∗∗ a starting point for future evaluation of ICU efficiencya starting point for future evaluation of ICU efficiency

Le Gall JR, Le Gall JR, LemeshowLemeshow S, S, SaulnierSaulnier F.F.
JAMAJAMA 1993 Dec 221993 Dec 22--29;270(24):295729;270(24):2957--63 63 

http://jama.ama-assn.org/


Hosmer-Lemeshow
Goodness–of-fit test
Hosmer-Lemeshow
Goodness–of-fit test

•• Amateur attempts at logistic regression with Amateur attempts at logistic regression with 
pushpush--button softwarebutton software

•• Unable to read mathematicsUnable to read mathematics
•• Minimal understanding of underlying modelMinimal understanding of underlying model
•• $1000s spent on statistical “advice”$1000s spent on statistical “advice”
•• 18 months to find someone to assess fit of 18 months to find someone to assess fit of 

logistic model using Hlogistic model using H--L testL test
•• 5 minutes using Stata (version 5)5 minutes using Stata (version 5)



““Addressing the need for highly Addressing the need for highly 
skilled biostatisticians for skilled biostatisticians for 
health and medical research”health and medical research”



The problem continues…The problem continues…

•• Statistics is a difficult topic to teach and Statistics is a difficult topic to teach and 
learn and there is ample evidence that its learn and there is ample evidence that its 
application is often faulty in medicine as application is often faulty in medicine as 
well as in many other scientific disciplines. well as in many other scientific disciplines. 
Errors include aspects of design, analysis, Errors include aspects of design, analysis, 
reporting and interpretationreporting and interpretation

GarcíaGarcía--BerthouBerthou E, E, AlcarazAlcaraz C.C.
BMC Medical Research Methodology 2004, 4:13.BMC Medical Research Methodology 2004, 4:13.



The problem continues…The problem continues…

•• ““Much research is done without the benefit Much research is done without the benefit 
of anyone with adequate training in of anyone with adequate training in 
quantitative methods.”quantitative methods.”

•• “Many investigators are not professional “Many investigators are not professional 
researchers; they are primarily clinicians”researchers; they are primarily clinicians”

Altman DG. PoorAltman DG. Poor--Quality Medical Research.  What Quality Medical Research.  What 
Can Journals Do?Can Journals Do?

JAMAJAMA 2002;287:27652002;287:2765--27672767



Success of the BCASuccess of the BCA

•• Delivered entirely by distance educationDelivered entirely by distance education
•• Provide background in mathematical and Provide background in mathematical and 

statistical theory to those without a first statistical theory to those without a first 
degree in mathematics or statisticsdegree in mathematics or statistics

•• Fills the gap between public health Fills the gap between public health 
/epidemiology and general statistics courses/epidemiology and general statistics courses

•• Taught well by enthusiastsTaught well by enthusiasts



My Graduate ActivitiesMy Graduate Activities

•• Teaching clinical studentsTeaching clinical students
•• ANZICS CTGANZICS CTG

∗∗ Australian and New Zealand Intensive Care Australian and New Zealand Intensive Care 
Society Clinical Trials GroupSociety Clinical Trials Group

•• Workplace projectWorkplace project
•• “In“In--house” statistical analyseshouse” statistical analyses

∗∗ Supervision of PhD studentSupervision of PhD student
∗∗ Other research publicationsOther research publications





ANALYSIS OF OUTCOME FOLLOWING SEVERE
TRAUMATIC BRAIN INJURY

ANALYSIS OF OUTCOME FOLLOWING SEVERE
TRAUMATIC BRAIN INJURY

•• DoubleDouble--blind, randomized, controlled trial of 226 blind, randomized, controlled trial of 226 
patients with severe traumatic brain injurypatients with severe traumatic brain injury

•• Project explored additional statistical and clinical Project explored additional statistical and clinical 
aspects of outcome analyses and sample sizeaspects of outcome analyses and sample size
∗∗ ordered categories rather than traditional dichotomyordered categories rather than traditional dichotomy
∗∗ ordinal logistic regression (proportional odds)ordinal logistic regression (proportional odds)
∗∗ power and sample size for 8power and sample size for 8--level ordinal outcomeslevel ordinal outcomes



Critical Care MedicineCritical Care Medicine 2008:36:14442008:36:1444--14501450



Statistical review of manuscriptStatistical review of manuscript

•• 28 pages of background statistical analysis 28 pages of background statistical analysis 
and commentaryand commentary
∗∗ included a variety of exploratory analysesincluded a variety of exploratory analyses
∗∗ extensive checks of assumptionsextensive checks of assumptions
∗∗ examination of the "competing risks" issueexamination of the "competing risks" issue

•• “The paper…exceeds the standard of “The paper…exceeds the standard of 
statistical presentation of most papers I see.”statistical presentation of most papers I see.”





““Addressing the need for highly skilled Addressing the need for highly skilled 
biostatisticians for health and medical research”biostatisticians for health and medical research”



03 June 200803 June 2008

Association between critical care physician 
management and patient mortality in the ICU
Association between critical care physician 

management and patient mortality in the ICU

•• North American ICUs: two clinical approachesNorth American ICUs: two clinical approaches
∗∗ Specialist Specialist vsvs nonnon--specialistspecialist

•• 100,000 patient database100,000 patient database
•• Random effects logistic regression (123 ICUs)Random effects logistic regression (123 ICUs)
•• Severity of illness adjustment (expanded SAPS II)Severity of illness adjustment (expanded SAPS II)
•• Propensity score (likelihood of selection for specialist)Propensity score (likelihood of selection for specialist)

∗∗ Observational data Observational data –– causal effectscausal effects
•• Stratified analyses (significant interactions)Stratified analyses (significant interactions)
•• CONCLUSIONCONCLUSION

∗∗ Adjusted mortality higher! Adjusted mortality higher! 
Main effects model Main effects model OROR = 1.40 (95% CI 1.32= 1.40 (95% CI 1.32––1.49)1.49)

∗∗ True, or residual confounding?  Anyone for an RCT?True, or residual confounding?  Anyone for an RCT?

Levy MM, Levy MM, RapoportRapoport J, J, LemeshowLemeshow S, et al.S, et al.
Ann Intern MedAnn Intern Med 2008;148(11):8012008;148(11):801--809 809 
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